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(54) Method to reduce Interference between mobllee ueing different duplex technology 



(57) A method for reducing interference between a 
mobile station (10) operating in time division duplex 
mode and a mobile station (12) operating; In frequency 
division duplex mode comprising, scanning (40) availa- 
ble frequency division duplex frequencies for a hando- 
ver (46) to a frsquoncy division duplex system. If a fre- 
quency division duplex frequency is available, a hando- 



ver is initiated to the frequency divisbn duplex system. 
If no frequency division duplex frequency is avalable, 
time division duplex frequencies more remote from the 
Interfered with frequency division duplex frequency are 
scanned (48). If a more remote time division duplex fre- 
quency is available, a handover to the more remote time 
division duplex system Is initiated. (50). 
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Description 

Field of the inwmkton 

[0001 J This invention relates to radfo communications 
systems and more particularly to the reduction of inter- 
ference In mobile radio communication: systems. 

Backaround of tha ifiwrntti^^n 

[0002] Cellular radio communication systems are well 
known. Such systems are, typically, comprised of a 
number of cells, each having a base station with a serv- 
ice coverage area, and a number of cellular telephones 
(communications units, also sometimes referred to as 
mobile stations or MSs). The service coverage areas of 
adjacent cells are typically-arranged to partially overlap 
in such a manner as to provide a substantially continu- 
ous coverage area in which a communications unit re- 
ceiving service from one cell may be handed off to an 
adjacent cell with no interruption in service. The DECT 
European digital cellular system Is an example of such 
a system. 

[0003] The DECT system Is a Time Division Multiple 
Access Time Division Duplex (TDfyt/TDD) system. In the 
DECT system the same frequency is used both for up- 
link (MS to base station) and downlink (base station to 
MS) communications In any one call, with each frequen- 
cy being divided into time frames to facilitate duplex 
(both directions) communications. 
[0004] In such radio communication systems, tliere is 
the potential for communfcallons between adjacent fre- 
quencies, adjacent cells and in some cases adjacent 
time periods, to interfere with one another, thereby re- 
ducing the quality of the oommunicatton link. Since ad- 
jacent cell sites operate on different frequencies, and 
since the present sites are time multiplexed for those 
mobile stations operating at the same frequency, the 
possibility of interference between md>iie stations is re- 
duced. 

[OOOS] Other cellular ^stems are Frequency Division 
Duplex systems where, instead of the transmlssfons be- 
ing separated by time they are separated by frequency. 
In such systems Interference Issues between two geo- 
graphicaUy close nx)bile stations using FDD duplex 
mode are well known and have been addressed by the 
radio communk:ations Industry. 
[0006] Two US patents dealing with handover be- 
tween different systems have been kientified and the fol- 
lowing summarises their content: 
US Patent no 5737703: 'Multi Mode Radio Telephone 
whfch Executes Handover Between Different Systems*. 
This Patent deals with a radio telephone capable of op- 
erating in more than one system, and so. comprising 
communications and control means associated with 
each of the radfo systems. The call may be handed over 
from one system to another having the highest signal 
quality of the bwest cost. The handover Is carried out 



by continuing the communfcalwn with initial network un- 
til communication with the second one is completely es- 
tablished. Moreover, audible effects due to potential 
vocoders differences are inhibited by an appropriate fll- 

s tering. US Patent no 56595g8: 'Dual Mode Subscriber 
Terminal and a Handover Procedure of the Dual Mode 
Subscriber Terminal in a Mobile Telecommunfcation 
Network'. This patent deals with the more precise situ- 
atlon a a dual mode mobile capable to operate both in 

10 a cordless telephone system and in a radto cellular sys- 
tem. It presents in partteular a method for performing 
handover between systems with network-irutiated 
handover and mobile-Initiated handover. However, It 
shouM be noted that these patents do not address com- 

is patibility issues between two geographically ctose mo- 
bile statfons operating with two different duplex technol- 
ogies on the same system and possibly with the same 
base statbn. 

[0007] Future systems, however, for example the pro- 
^0 posed UMTS system In Europe will use both FDD and 
TDD duplexing technologies. New Interference scenar- 
tes will arise and must be addressed, such as those 
where mobile statfons (MSs) operating with different du- 
plexing schemes are geographfcaily close to each other. 
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Summary of the Invantton 



[0008] A method for reducing interference between a 
mobile station operatffig in time diviskjn duplex mode 
^0 and a statfon operating in frequency divtsfon duplex 
mode comprising, scanning available frequency diviston 
duplex frequencies for a handover to a frequency divi- 
ston duplex system. If a frequency divisfon duplex fre- 
quency is available, a handover is Initiated to the fre- 
^ quency divisfon duplex system. 

[0009] In this manner, the risk of Interference during 
handover between TDD and FDD modes Is reduced. 

Brief Descrlptfon of the Drawings 

40 

[0010] FIG. 1 is a rapresentatfon of an interference 
sHuatfon in which a mobile station operating in Time Di- 
vision Duplex mode is interfered with by a mobile statfon 
operating in Frequency Divisfon Duplex mode. 
^ [0011] RG. 2 shows an algorithm suitable for resolv- 
ing the interference scenarip of FIG. 1. 
[0012] FIG. 3 is a representatkwi of another interfer- 
ence situation In whfoh an MS operating in Frequency 
Divisfon Duplex mode is interfered with by and MS op- 
^ erating in Time Division Duplex mode. 

[0013] RG. 4 shows an algorithm suitable for resolv- 
ing the interference scenario of FIG. 3. 
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Description of a Preferred Embodiment 

[0014] In a system such as that described, in whfch 
both TDD and FDD duplexing modes are used, it is as- 
sumed the mobOe stations (MSs) generally wilt have the 
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ability to operate alternatively in both modes. Two dif- 
ferent interference scenarios involving one MS as a vic- 
tim of another MS using a different dupiex method are: 
a TDD MS interfered with by an FDD MS; or an FDD MS 
interfered with by a TDD MS. (Obviously, while the fol- ^ 
towing is described in terms of two mobile stations, one 
station could be fixed or relatively fixed, with the MS ap* 
preaching to cause the interfering activity.) A solution to 
each of these interference scenarios follows. 
[0015] FIG. t is a representation of an interference io 
situation in which a mobile station operating in Time Di- 
vision Duplex mode is interfered with by a mobile station 
operating in Frequency Division Duplex mode. 
[0016] The TDD MS 10 receives on frequency f 1 and 
the FDD MS 12 transmits at frequency f2, which inter- is 
feres with the TDD MS 10. For clarity. FIG. 1 shows two 
base stations, one base station 14 operating in TDD 
mods and the other base station 16 operating in FDD 
mode. It should be noted thai the same approach ap- 
plies in the case where there is one base station oper- ^ 
atlng in both TDD and FDD modes. 
[0017] The solution to this interference problem is to 
require the TDD MS 10 to handover to the FDD system, 
leading to the known interference scenario involving two 
FDD MSs. If the two MSs 10 and 1 2 belong to the same 2S 
networic, the victim MS 10 can malce an attempt to ac- 
cess the same cell as Its Interferer. If ihey belong to dif- 
ferent networks, the TDD MS 10 will search in priority 
another FDD candidate cell instead of trying another 
TDD cell. 30 
[001 q FIG.2 shows an algorithm suitable for resolv- 
ing the interference scenario of FIG. 1 . The TDD MS 1 0 
is interfered with on the downlink at 20. The interfered- 
with MS 10 scans the eligible FDD frequencies at 22 
(eligible in this case meaning those frequencies which 35 
othen^ meet the criteria for handover set by the sys- 
tem such as signal quality, signal strength, etc.). The 
network or the MS. or both, will detemtine whether the 
MS 10 can handover to an FDD cell. 
[0019J It a handover is not possible an Intra TDD 40 
handover Is requested 24. If a handover to the FDD 
mode Is possible, a handover request is made to the 
FDD mode at 26. 

[0020] RQ. 3 Is a representation of another interfer- 
ence situation in which an MS 30 operating In Frequency 4S 
Drvisk)n Duplex mode is interfered with by an MS 32 op- 
erating in Time Divisk>n Duplex mode. The FDD MS 30 
receives on frequency f2. The TDD MS 32 transmits at 
frequency f 1 . Once again, for clarity two base 8tatk3ns 
are shown, but the same approach applies in the case so 
where one base statton operates in both FDD and TDD 
modes. 

[0021] The solution to this interference problem is to 
require the TDD MS 32 to determine whether It is receiv- 
ing an FDD uplink frequency at a level indicating that an ss 
FDD mobile Is transmitting in Its vtoinHy. in that case the 
TDD MS 32 is potentially interfering with the FDD MS 
30 and the TDD MS 32 searches for an FDD cell to make 



a handover attempt, leading again to the known inter- 
ference scenario between two FDD MSs. This handover 
will limit the risk of interference to other mobiles as well, 
since other TDD mobiles may be operating on the same 
or nearby TDD cells. 

[0022] FIG. 4 shows an algorithm su liable for resolv- 
ing the Interference scenarto of FIG. 3. The TDD MS 32 
scans the FDD uplink frequencies at 4(). If an uplink fre- 
quency is being used at 42. the potential lor interference 
exists and the TDD Ms scans the eligible FDD frequen- 
cies at 44 to determine whether a handover to an FDD 
cea is possible. If a handover to an FDD cell is possible, 
the harKtover is requested at 46. 
[0023] If a handover to an FDD cell is not possible, 
the TDD MS 32 scans the list of eligible TDD frequencies 
at 48 as provided by the base station 36. If a frequency 
more remote to the potentiallyHnterfered-wlth FDD fre- 
quency is found a handover request is made at 50. If a 
handover cannot be made the uplink scanning se- 
quence 40 is begun again. 

[0024] It is within the contemplation of the invention 
that other dual-mode communications systems could 
benefit from the Inventive concept described hereinbe- 
fore, for example, if one or both modes of operation were 
time and frequency divided as occurs in Code Division 
Multiple Access (CDMA) systems. 
[0025] Thus in both interference scenarios the TDD 
MS is required to take actkxi to avoid or nrutigate the 
interference. This is so since the potential for interfer- 
ence between two TDD MSs is remote, as they are tem- 
porally separated, ar.d because the solutkDn to FDD- 
FDD Interference is known. 

[0026] Hence, a method of operating a communica- 
tions system employing both time divkled and frequency 
divkled channels and operathig modes Is provided such 
that handover between the two operating modes reduc- 
es Interference in the communicattons system. Further- 
more, the operatfon of both communicatkxis units and 
communcatbns infrastructure have been described, 
detailing such a handover technk^ue. 



Claime 

1. A method for reducing interference between a mo- 
bile stalfon (10) operating In time division duplex 
mode and a mobile statk)n (12) operating In fre- 
quency division duplex mode, the method compris- 
ing the steps of: 

scanning (40) by the time divisfon duplex sta- 
tion, available frequency division duplex fre- 
quencies for a handovertoafrequency diviston 
duplex system, and 

initiating (46) if a frequency division duplex fre- 
quency is available, a handover to the frequen- 
cy diviskm duplex system. 
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2. A method as set forth in cJaim 1 wherein: 

if no frequency division duplex frequency is 
available, scanning (48) time division duplex 
frequencies more remote from the Interfered 5 
with frequency division duplex frequency; and 

if a more renK5te time division duplex frequency 
is available. Initiating (50) a handover to the 
more remote time division duplex system. ro 

3. A communication syslem providing communication 
channels and providing to a plurality of nxjblle sta- 
tions communicating on the communication sys- 
tenns at least two operating modes including a first is 
tkne divisbn duplex operating mode and a second 
frequency division dupiex operating nnode, wherein 

a mobile station (10. 12) operating in the first or sec- 
ond operating mode is capable of scanning the al- 
ternative operating tnode and initiating a handover 20 
to the alternative operating mode if the mobile sta- 
tion is suffering interference on its existing operat- 
ing mode. 

4. A mobile station capable (10, 12) of operating in ss 
both a time division dupiex mode and a frequency 
division duplex mode, the mobile station comprising 
scanning means for scanning communications 
channels on an alternative operating mode when 
communication on a channel in an existing mode is ^ 
suffering from interference. 

5. A mobile station (1 0, 12) according to claim 4, fur- 
ther comprising initiating means to initiate handover 

to a communication system providing the attema- 3s 
five operating nrxxie when communications on the 
existing nrxxfe are suffering hterference. 

40 



BNSDOCID: <£? lOfTTSaBW 



4 



EP 1 077 582 A1 




FIG. 1 




FIG. 2 
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FIG. 3 
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